Objective: The aim of the study was to analyze oral, dental and denture hygiene, and the current treatment needs in nursing home residents. Design: Cross-sectional design. Setting: Nursing homes in Saxony, Germany. Participants and Intervention: Participating dentists recorded the frequency of oral, dental and denture care, dental treatment needs, and the request for treatment in 11,144 nursing home residents by using standardized checklists. Results: Mean age of the residents was 82.5 years, and 74.6% were females. For 54.0% of those examined, nursing staff did care for oral, dental, and denture hygiene. 77.5% of the residents performed oral hygiene more frequently than once daily, 19.8% only once a day, and 2.6% performed oral hygiene less frequent. A need for dental treatment was identified in 64.1% of the residents, of which 34.5% were missing dentures, and 29.7% suffered from dental diseases. 58.3% of the residents not requesting treatment had a clinical need for dental therapy. Objective and subjective need for treatment correlated positively (p < 0.001). Conclusion: Nursing home staff should be aware of the poor oral hygiene and health care conditions in residents. In addition to regular dental check-ups, nursing home residents should be given advice on dental care. Furthermore, dentists and health insurances should develop an action plan to improve oral health of nursing home residents, and to reduce additional costs due to lack of dental care.
Introduction
According to studies on oral health in nursing home residents, 22.8% of their teeth were carious, and 20.8% were destroyed completely [1] . In addition to very intensive plaque colonization on teeth and dentures, a furring of the tongue [1] and periodontal disease were most commonly diagnosed [2] . Impaired function of prostheses due to bad fitting under light pressure was found in 72% [3] . On average, the last contact to a dentist dated back three years (95% CI: 2.3 to 4.1) [4] . The need for treatment is often perceived differently by the residents, thus a discrepancy between the quality of prostheses and the satisfaction of the participants was noted [3] [5] .
The consequence of absent regular oral and dental care is the impairment of oral health such as pain, impairments in chewing and speaking [6] .
Due to the lack of information on current dental needs among the nursing home residents in Saxony, Germany, their oral health conditions should be investigated. The study results should be used to develop recommendations to improve quality of oral health among nursing home residents.
Methods
The survey took part from July to December 2012. All nursing home residents insured by a statutory health insurance, which covers most of the nursing home residents, and their nursing homes in Saxony (Federal State in Germany) were informed. Voluntary participation and free choice of dentist care were emphasized. Anonymity of the participating nursing home residents was ensured, because blinding was not possible and would make no sense. Because of the non-invasive character of the survey with both no registration of personal data and no potential risk for the participants it was decided not to consult an ethical review board. Participation in the checkups did not result in an obligation for dental treatment. All dentists in Saxony working on base of a care contract with the statutory health insurers were informed about the potential participation in the study. Approximately 99% of all dentists working in a private practice are working for statutory health insurances, which requires several years of professional experience. In order to increase the number of check-ups, all dentists participating by providing dental services and documenting the results, using a standardized checklists received an expense allowance for each resident included.
The standardized checklist included year of birth, gender, and level of nursing care, a classification system to classify need for nursing care in the German health insurance system (0 = no need for nursing care, only mental impairments; I = need for nursing care at least 90 minutes per day; II = need for nursing care at least 3 hours per day; III = intensive need for nursing care, at least 5 hours per day). The checklist also included need for dental treatment, information regarding the oral and denture care conditions, frequency of oral and dental care (once a day, more often, less often), and if dental hygiene was either performed alone by the resident or with the assistance by nurses. Furthermore, the need for dental treatment related to dental diseases, oral mucosal diseases, denture defects, missing dentures (objective need for treatment), the request for treatment (subjective need for treatment), and the option of treatment as well were documented. Statistical differences between groups were tested by using Pearson's chi-square test, the level of significance was set at α < 0.05.
Results
Altogether, 11,144 nursing home residents have been investigated, 74.6% of them were females, and mean age was 82.5 years. The level of nursing care was recorded in 95.2% of those examined: 45.3% were classified to nursing care level II (35.1% care level I, 19.6% care level III). In 54.0% (n = 4995) of those examined oral care was performed by the nursing staff, of which most were classified into nursing care levels II and III (n = 4304) ( Table 1) . 3435 of the residents took care for their dental health without assistance, 69.0% (n = 2134) of them were assigned to nursing care level I.
In 77.5% (n = 8621) of the residents oral and denture care was performed more frequently than once daily, additional 19.8% (n = 2205) performed oral care only once a day, and 2.6% (n = 291) less frequent. Most of the investigated nursing home residents, who performed oral care more often than once a day, were assisted by nursing staff (59.8%, n = 4197). In residents performing oral hygiene only once a day, 53.7% were assisted by nurses.
An objective need for treatment was diagnosed in 64.1% (n = 7145) of the residents. Of these, approximately one-third had missing dentures and about 30% suffered from dental diseases. Approximately 40% of the resi- Table 1 . Absolute and relative frequency in residents with and without oral, dental and denture care in relation to nursing care levels. dents below 65 years of age suffered from dental and oral mucosal diseases and 51.5% had missing dentures ( Table 2) . Overall, 34.5% of all age groups had missing dentures. 73.7% of the residents requested dental treatment, of which 40.2% (n = 3302) expressed the wish for future treatment. With an increasing nursing care level, the proportion of those who requested dental treatment dropped from 39.7% in care level I to 11.7% in care level III (29.1% in care level II). In general, the proportion of male residents with a request for treatment was marginally higher in each care level than in female residents.
The need for dental treatment was indicated in 96.2% of the residents examined, but due to the health conditions, merely in 78.7% of them dental treatment has been classified as possible. Dental treatment was possible in most of the residents classified to nursing care level I (93.6%) and II (80.7%), but only in 45.8% of the residents classified to nursing care level III. In 98.6% (n = 3228) of the residents requesting dental treatment, treatment was also indicated. Additional 45 residents expressed a wish for dental treatment, but, according to the dentists' opinion, the treatment was not possible. In 61.0% of the residents (n = 1632) who did not express a request for dental treatment, treatment would have been possible.
In 68.0% (n = 2244) of the residents requesting treatment, (those with a subjective need for treatment) an objective need for treatment was also diagnosed ( Table 3) . 58.3% (n = 2859), who did not request dental treatment presented need for dental treatment. A statistical correlation between objective and subjective need for dental treatment was found (Cramer's V = 0.109, p < 0.001). Residents performing oral, dental and denture care more than once a day, 62.9% (n = 5420) had an objective need for treatment, in those performing oral care only once a day, 66.8% (n = 1472) had a need. An objective need for treatment was indicated for 81.8% (n = 238) of residents who performed oral hygiene less than once daily. A statistical correlation was found between the frequency of oral, dental, and denture care and the objective need for treatment (Cramer's V = 0.068, p < 0.001).
Discussion
The sample of residents investigated was representative in terms of gender and nursing care levels compared with the general population of nursing home residents in Saxony (cf. Saxon care statistics [7] ). The extend of dental treatment before admittance to nursing home was not known, that is why being resident of a nursing home was not the factor influencing oral health.
However, general poor oral health conditions can be assumed, as in comparable studies [1] - [3] . The identified need for dental treatment in 58.3% of residents with no request for dental treatment confirms once again the discrepancy between objective needs for treatment and the subjective need for treatment [3] [5] . Likely lack of pain did lead to not requesting dental treatment [3] . As a need for treatment was identified in 68.0% of treatment requests, it would therefore be important to investigate subjective desires for dental treatment, which tend to display need for treatment.
Consequently the fact, that expressed satisfaction or refusal of dental treatment is not always accompanied by absence of symptoms and functionality of the denture, should be emphasized in training nursing staff of nursing homes, considering that a common reason for inadequate dental care was the lack of commitment in nursing home directors and nursing management [8] [9] . Due to the lack of awareness [9] and reduced knowledge in nurses regarding oral health and hygiene [1] , the risk of complications such as tooth decay and tooth loss as well as limitations of functional chewing ability, and pronunciation can be minimized by means of dental training [1] [2]. Further measures to reach better oral health, like oral health education and practicing oral hygiene techniques, Table 3 . Absolute and relative frequency of residents with objective dental treatment need in relation to subjective dental treatment need. would help to meet subjective and objective conditions, because individual advises regarding oral hygiene lead to improved oral hygiene in nursing home residents [10] . Dental examinations should be offered in addition to medical examinations when a person moves into a nursing home. Dental visits should take place at least annually, including individual advices about treatment options. Unfavorable working conditions of dentists in nursing homes are another likely reason to explain the lack of dental services [11] . Mobile treatment units could therefore be beneficial in allowing examinations on a chair or on the bed of the resident. The costs of dental visits to nursing homes should be compared to the costs of nursing staff and transport incurred on the way to the dentist's surgery. Due to the uncertainties in treatment decisions further training in gerontostomatology could be productive [11] .
The high percentage of residents with need for dental care raises the question, why they did not get dental care before, which is covered by the statutory health insurance in Germany. Need for dental care was now first covered after paying an additional expense fee to the dentists. Maybe dentists' expenses for nursing home visits are still not covering all costs [11] . This criticism was taken into account by implementing an additional benefit in paying for dental services by statutory health insurances in 2013 [12] . By this, improved oral health in nursing home residents should be achieved in the near future. Nursing homes should be also encouraged to cooperate with dentists on an official base [12] .
Conclusion
To improve the oral health of nursing home residents and reduce treatment costs due to lack of dental care and costs associated with secondary diseases as well, cooperation between dentists, nursing homes, and statutory health insurances are recommended. They should create action plans to improve dental care among nursing home residents, leading to better oral health and quality of life.
